N-linked glycosylation of a beetle (Apriona germari) cellulase Ag-EGase II is necessary for enzymatic activity.
We previously reported that the beta-1,4-endoglucanase (EGase) belonging to glycoside hydrolase family (GHF) 45 of the mulberry longicorn beetle, Apriona germari (Ag-EGase II), has three potential N-linked glycosylation sites; these sites are located at amino acid residues 56-59 (NKSG), 99-102 (NSTF), and 237-239 (NYSstop). In the present study, we analyze the functional role of these potential N-linked glycosylation sites. Tunicamycin treatment completely abolished the enzymatic activity of Ag-EGase II. To further elucidate the functional role of the N-linked glycosylation sites in Ag-EGase II, we have assayed the cellulase enzyme activity in Ser58Gln, Thr101Gln, or Ser239Gln mutants. Lack of N-linked glycosylation site at residues 99-102 (NSTF), the site of which is conserved in known beetle GHF 45 cellulases, showed loss of enzyme activity and reduced the molecular mass of the enzyme. In contrast, mutations in Ser58Gln or Ser239Gln affected neither the activity nor the apparent molecular mass of the enzyme, indicating that these sites did not lead to N-linked glycosylation. The present study demonstrates that N-linked glycosylation at residues 99-102 (NSTF), while not essential for secretion, is required for Ag-EGase II enzyme activity.